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Amber is not a stone, but is ancient, fossilized tree resin. It was one of the earliest substances used for jewelry. Amber has been found in stone-age excavations used decoratively and assumed to have been used as amulents and talismans. Amber varies from transparant to semi-translucent and from yellow to dark reddish brown in color, occasionaly in deep red and some in greenish tones. Occasionally, one will find foreign fragments or insects, bits of polin, leaves that were trapped in the amber, millions of years ago. Baltic Amber is the most abundant and is found along the shores of the Baltic Sea. 

Moh's Hardness 2.5 

Common treatments: Amber is typically heated to create flowery or bubble like inclusions. Green Amber is red amber that has been heat treated. Green amber is still considered natural, despite of its heating by the GIA.

How is amber formed?

Amber is a fossilized resin, not tree sap. Sap is the fluid that circulates through a plant's vascular system, while resin is the semi-solid amorphous organic substance secreted in pockets and canals through epithelial cells of the plant. Land plant resins are complex mixtures of mono-, sesqui-, di-, and triterpenoids, which have structures based on linked isoprene C5H8 units (Langenheim, 1969, p. 1157). Volatile terpenoid fractions in resins evaporate and dissipate under natural forest conditions, leaving nonvolatile terpenoid fractions to become fossilized if they are stable enough to withstand degradation and depositional conditions. The fossil resin becomes incorporated into sediments and soils, which over millions of years change into rock such as shale and sandstone. 

Therefore, amber is formed as a result of the fossilization of resin that that takes millions of years and involves a progressive oxidation and polymerization of the original organic compounds, oxygenated hydrocarbons. Although a specific time interval has not been established for this process, the majority of amber is found within Cretaceous and Tertiary sedimentary rocks(approximately 30-90 million years old). 

Why is resin produced?

Although there are contrasting views as to why resin is produced, it is a plant's protection mechanism. The resin may be produced to protect the tree from disease and injury inflicted by insects and fungi. Resin may be exuded to heal a wound such as a broken branch, and resins possess odors or tastes that both attract and repel insects (Langenheim, 1969, p. 1167). In mature trees, resin may simply exude from vertical fissures in the bark due to tension produced by rapid growth (Langenheim, 1969, p. 1166). Resin may also be produced as a plant's method for disposing of excess acetate. 

What is amber's botanical affinity?

There is no one tree responsible for the resin that fossilizes into amber. Botanical affinities have been suggested based on examination of the entombed debris and through chemical studies of the resin. The botanical affinity of jelinite, Kansas amber, appears to be from the Araucariaceae family, which is considered to be a primary Mesozoic amber tree. Although this tree does not exist today in the northern hemisphere, it would closely resemble Agathis australis, or the huge Kauri pine found today in New Zealand. 

During most of the Mesozoic geologic time period, gymnosperms dominated land vegetation. Conifers are the most successful gymnosperm living today (Cleal & Thomas, 1999, p. 62). Some of the amber land plants were probably conifers from the order Pinales, in the families: Araucariaceae (e.g., Norfolk Pine, Monkey Puzzle, Kauri Pine), Taxodiaceae (e.g., sequoias and bald cypresses), Taxaceae (e.g., yews), Pinaceae (e.g., pine and larches), Cupressaceae (e.g., cedars, cypresses, junipers), and Podocarpaceae. 

Studies by Göppert (1836), based on botanical debris entombed in amber, concluded that members of the Pinaceae were the source of Baltic amber. Specifically, Göppert (1836) designated the amber tree as Pinites succinifer, although he clearly stated this wood anatomy was not the same as any living pine today. Disregarding botanical evidence and concentrating on chemical evidence, Beck (1999) and Larsson (1978) suggested sources other than Pinaceae for Baltic amber, including Araucariaceae, Cupressaceae, and Taxodiaceae; they believed that chemically Göppert's Pinites was a closer match to the Araucariaceae than to Pinaceae. 

When was Kansas amber produced?

Kansas amber was found among Cretaceous age rock, which is in the Mesozoic Era. Fossil resin and copal occur on the North American continent among strata from Triassic to Recent. The oldest amber is found in the Upper Triassic Chinle Formation, New Mexico (Grimaldi, Nascimbene, Luzzi, Case, 1998, p. 81). The next oldest deposits of amber are Cretaceous in age. The most abundant North American Cretaceous fossil resins are from the states of Alaska and New Jersey, USA and from the provinces of Alberta and Manitoba, Canada. 

What type of depositional environment preserved amber?

One depositional environment for amber is marginal marine. Amber's specific gravity is slightly over 1 and it floats in saltwater; therefore amber becomes concentrated in estuarine or marine deposits, moved some distance from the original site (Langenheim, 1969, p. 1159). Trees and resin may be transported and deposited in quiet water sediments that formed the bottom of a lagoon or delta at the margin of a sea. Wood and resin are buried under the sediment and while the resin becomes amber, the wood becomes lignite. Wet sediments of clay and sand preserve the resin well because they are devoid of oxygen. 

Therefore, given copious resin producing trees and appropriate burial conditions, amber is preserved in sedimentary clay, shale, and sandstones associated with layers of lignite, a woody brown coal. A generalized interpretation of the depositional conditions present in Kansas amber-bearing strata is that a transgressing or advancing Cretaceous sea in north-central Kansas led to deposition and preservation of fluvial, estuarine, and lagoon or bay deposits behind a barrier island system (Franks, 1980, p. 56). 

Hannah Holmes called amber tree spit and you can read more about what amber is at her site, Skinny on Tree Spit. An excellent overview of Baltic amber (B. Kosmowska-Ceranowicz, K. Leciejewicz, K. Kwiatkowska, and A. Pieliñska) can be found at http://www.hermuz.hu/engweb/nws/amber2.htm. 
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Uses of Amber

In the 1920's one-half of the production of amber went for the manufacture of articles for smokers, cigar/cigarette-holders, mouth-pieces for pipes. The main finished products of amber can be divided into four categories: jewelry, smoking articles, objects of art, and devotional articles. Jewelry includes necklaces, bracelets , brooches, earrings, pendants, finger rings, cufflinks, teething rings for children, etc. Smoking articles were mentioned above. Another utilitarian use was with balls of amber, that were used to remove lint from clothing because of the ability to generate static electricity by rubbing! Objects of art are items like: carvings, jewelry boxes, cups and dishes, writing utensils, ornaments, chess sets, mosaic pictures, chandeliers. A beautiful amber box may be viewed at Malbork Castle, Malbork, Poland gallery site. Devotional items include such things as: Catholic, Moslem and Buddist rosaries, sacred figures, amulets. For some, amber has magical powers, such as these red and green amber metaphysical tools (page down for the amber tools). 

Amber and other fossil resins are used for varnish and lacquers, and burned as incense (in ancient times to camouflage the odor of spoiled food). Modern resin or gum (pine pitch) is used in the production of rosin, turpentine, creams and oils for the perfume industry (Novgorod Province, Russia, Bor Experimental and Industrial Chemical Forestry). Fine amber varnish is applied to violins 

Amber is known to mineralogists as succinite, from the Latin succinum, which means amber. Heating amber will soften it and eventually it will burn, a fact that has given rise to the name of bernstein, by which the Germans know amber. Rubbing amber with a cloth will make it electric, attracting bits of paper. The Greek name for amber is elektron, or the origin of our word electricity. Amber is a poor conductor of heat and feels warm to the touch (minerals feel cool). The modern name for amber is thought to come from the Arabic word, amber, meaning ambergris. Ambergris is the waxy substance formed in the intestines of sperm whales and used to make perfumes. Ambergris and amber are only related by the fact that both wash up on beaches. 

Amber studies are truly interdisciplinary. Geologists and paleontologists are interested in amber because it is a fossil, evidence of prehistoric life. Archeologists look at trade routes and the barter view of amber. Organic chemists investigate the physical and chemical properties. Botanists and entomologists examine the botanical sources of amber and embalmed insects and debris. Poets, writers, and artists look to amber for sunny inspirations. Gemologists and jewelers desire amber for its beauty and rarity. Curators and conservationists preserve and archive amber. 

Physical Properties of Amber

A mineral is a naturally occurring homogeneous solid with a definite chemical composition and ordered crystalline structure. It is usually of an inorganic origin. Amber is not a mineral, because it has an organic origin and amorphous structure (no orderly internal arrangement of atoms). Find out more about amber's physical properties below. Information is available on a young resinous material, that is often times confused with amber, called copal. Copal resembles amber but is not a mineral either. 

· Composition: can vary greatly depending on the botanical source, though all have terpenes or compounds that are linked as the resin matures. It is thought that Baltic amber, or succinite, contains 3-8% succinic acid (succus is Latin for juice); succinic acid is believed to form from microorganism-induced fermentation of the cellulose contained in the resin. One composition of an amber variety is: oxygenated hydrocarbon (carbon 67-87%, hydrogen 8.5-11%, oxygen 15%, sulfur 0-0.46%). Although this composition was believed to be the hardened tree resin from the genus Pinus, chemical studies show these pines were not the source of Baltic amber. 

Dr. Curt W. Beck (1998) summarized the literature on the chemistry of amber at the World Amber Congress. He related Pliny's belief that amber was a liquid seeping from pine, hardened by frost, heat, and the sea. In the 16th century, Agricola also believed amber to be the juice of a pine tree and used the term succinum. Although botanists have described the Baltic amber tree as Pinites succinifer or from the genus Pinus, based on cones and needles found entombed amber, the chemists have isolated compounds in succinite that occur in other sources than ordinary pines. In the 19th century Germans, Swedes, and Swiss chemists recognized succinic acid and borneol, among other compounds, in amber. Only recently though, has decisive work on resin constituents been accomplished with a combination of mass spectroscopy and pyrolysis gas chromatography. Chemical analysis of succinite has concluded a "labdanoid character" for this fossil resin, based on work by Ken Anderson and others; this analysis eliminates the botanical source of the genus Pinus for Baltic amber (Beck, 1998, p. 57). Dr. Beck and Dr. Francis Heuber (personal communication, 1998) believe the botanical source for succinite to be araucarian in origin. Although the tree does not exist today, it is related to Agathis australis or the huge kauri pine tree found in New Zealand. 

· Color: varying shades of yellow, orange, red, white, brown, green, bluish, "black" (deep shades of other colors). Rainbow colors within the amber are caused by the light interference of air bubbles or strain created during an insect's death struggle. Some believe the color is related to the type of tree source. Recent pine trees produce golden yellows, white, ivory-colors, and occasionally a blue resin. Scientists at the Polish Museum of Science believe that reddish tints are the resin of deciduous trees, such as cherry and plum. Dominican amber with a reddish tint is thought to be related to a leguminous source. 

Amber color preferences vary from country to country. The transparent reds and greens are thought to be the most desirable colors in some countries, followed by the transparent yellows. The warm, transparent, orange color seems to be a desirable color for many Americans. Natural amber, regardless of color, may darken to a mellow brown after long exposure to air; pressed amber may turn white as it ages. 

More information on amber colors is is found at Gintaro Galerija Muziejus. 

· Classification & Structure: organic & amorphous. 

· Transparency: all graduations from perfectly clear to wholly opaque, with cloudy turbidity due to the presence of numerous air bubbles and inclusions. The air in amber is the subject of study also! See Air bubbles, amber, and dinosaurs by Gary Landis and Dinosaur breath by John G. Cramer. 

· Hardness: 1-3. Burmese amber, or amber from Myanmar, is the hardest at 3 on the hardness scale; Baltic amber is usually in the range of 2-2.5; Dominican amber is the softest at 1-2. Geologically younger amber tends to be softer than amber that has been buried for a long time. 

· Tenacity & Fracture: tough to brittle, conchoidal fracture. For its low hardness, amber is remarkably tougher than most gemstones of a similar hardness. Baltic amber tends to be tougher than retinite amber; Dominican amber tends to be more brittle and break more easily than other ambers. 

· Luster: resinous. 

· Specific Gravity: 1.05-1.2 (is buoyant, staying afloat in water saturated with salt or sea water). The clearest or transparent ambers are more dense, whereas amber varieties containing numerous air bubbles and are less dense. 

· Fluorescence: some pieces fluoresce. The common fluorescent colors of amber are blue or yellow, and less frequently a green, orange, or white. In general, resins with higer sulfur content fluoresce more than those containing less sulfur.

Copal
An Immature and Controversial Resin

Copal is not the fossilized, hardened resin that is known as amber, but rather an immature recent resin. Increasingly, copal is being offered for sale, via the online auction services, gem shows, and shops, misrepresented as "amber." The commercial value of amber is related to its scarcity, age, inclusions of extinct species, and durability. Unfortunately, some dealers are more preoccupied with high economic returns, rather than whether or not their resin is fossil or recent. The amber listserv has had an active discussion, beginning in October, 1999, regarding Colombian resin, which was listed for sale as amber at a popular auction website. Many internet sites now exist for amber, from commerical to educational, but only a few include information on copal. Confusion is inevitable. A quick search for "copal" on the internet brought up a site providing images of the Titanic (offered by the Copal Website), the Nicdec Copal business making motors and parts in Malaysia, and a site for immunodiagnostic products?! In response to the listserv discussion and numerous email questions, this addition to the World of Amber will provide some information and references from some amber experts regarding the definition of resins and in particular, copal, an immature and controversial resin. 

"The oldest known substitute for amber is copal, a resin which is very similar in appearance" (Rice, 1993, p. 219). The term "copal" was derived from "copalli," a Spanish word meaning incense, which is what copal is used for as well as in varnish. Rice (1993) stated copal can occur in a semi-fossilized form or fresh, gum form, usually ranging from 1,000 to 100 years old (p. 220). Copal can fluoresce white under short-wave ultraviolet light (amber usually fluoresces blue or yellow) and it contains inclusions of extant plants and animals (as opposed to extinct forms found in amber). One test for copal vs. amber can be by applying a small drop of ether, which evaporates quickly on amber leaving it unaffected, while it makes copal and other recent resins sticky (Rice, 1995, p. 141). 

Rice (1993) distinguishes several type of copal from different geographic regions and trees (p. 222-230). Zanzibar copal from East Africa was possibly produced by the Trachylobium verrucasum (also known as Hymenaea verrucosa), while Kauri copal from New Zealand was produced by the Kauri pine, Agathis australis. Sierra Leone and Congo copal are both from a leguminous tree, Copaifera guibourthiana. Manila copal, produced by trees in the genus Agathis, is found in Indonesia and the Philippines. Dammar resin was produced by dipterocarpaceous trees in southern Asia, i.e., Malaya and Sumatra (Rice, 1993, p. 230). Various tropical trees, such as Hymenaea courbaril or Hymenae protea, produce Colombian and Brazilian copal (Rice, 1993, p. 227). "Radiocarbon testing of a sample of copal from Colombia has indicated that it is younger than 250 years old" (Rice, 1993, p. 227). 

Grimaldi (1996) referred to copal as subfossil resin, several hundred to several thousand years old, that may take a high polish, but will craze deeply on the surface after only a few years when the volatiles from the original resin evaporate (p. 16). Grimaldi described the process to change freshly hardened resin into fossil resin as a continuum, with no specific age or consistent length of time in which this occurs. He believed claims of 2 million year old copal in Africa and South America to be suspect. "The oldest copal deposit, from Mizunami, Japan, is approximately 33,000 years old" (Grimaldi, 1996, p. 16). He stated copal deposits from Colombia ..."are sold to amateur collectors as 'Pliocene amber' (about two million years old), even though carbon-14 dating indicates it is only several hundred years old, like all the other Hymenaea copal deposits" (Grimaldi, 1996, p. 19). 

Major deposits of copal are produced from tropical legume and araucarian trees (conifers indigenous today to South America and Australia) and are found in tropical or wet temperate regions where these resin producing trees still exist (Grimaldi, 1996, p. 16). To identify copal, Grimaldi (1996) suggested a drop of alcohol or other solvent on the specimen; amber is not effected by the solvent, but copal's surface will become sticky. He also stated that copal will melt next to hot flame, whereas amber will merely soften and blacken (Grimaldi, 1996, p 16).

Amber is a most interesting substance.  Commonly referred to as tree sap, it is anything but sap.  Amber forms from resin and contains succinic acid, or succinite.  Sap is the fluid substance which flows in the heartwood of the tree and provides nutrients to the tree itself.  Resin flows beneath the bark and protects the tree when it's wounded by boring insects or loses a branch due to storm damage.  Resin flows like syrup and has a distinct piney, sweet smell.  The piney, sweet smell is due to chemicals in the substance known as terpenes.  When you see a photograph of a mountainous area full of trees, and there is a light, misty cloud hanging over the trees - that is due to these aromatic chemicals being released by the conifer trees.  Time and particular strata that the amber lay in for millions of years help those terpenes break down and escape from the resin, forming amber.  Immature amber or copal is a substance in which all the volatile terpenes have not yet left the resin.

	BE CAREFUL! There are lots of groups on the Internet (and in real stores) selling amber fakes! 

All amber at the Amber Gallery is genuine Baltic amber, and has been obtained from reputable sources, and has been carefully examined with a microscope and by other methods personally to guarantee you its authenticity. We ONLY sell genuine Baltic amber with fossil inclusions, such as insects, spiders and plant fragments. 

Do you own any amber that has a questionable heritage? Feel free to contact us regarding an appraisal of the authenticity of your amber pieces. You can't always tell just by looking, even for an expert, so it pays to have important pieces checked out carefully. 

Quick Tip: Telling real Amber from Plastic forgeries.... One of the simplest non-destructive tests that you can do yourself is to clean and taste the specimen. Carefully washing with soap and water, then with just water, should leave a clean specimen ready for this test. Lick the specimen slowly several times, allowing the subtle taste to linger. It should be extremely subtle - real amber has almost no taste at all, leaving at most a very slight, tingly sensation. We think this "taste" may actually be just a touch sensation, not a true response of the taste buds. Most plastic or other polymer forgeries, on the other hand, carry a distinctly nasty taste that screams, "Imitation!" Don't be fooled, remembering this simple taste test can save you considerable trouble in your adventures with amber. 

Commonly referred to as tree sap, amber is anything but sap.  Amber forms from resin and contains succinic acid, or succinite.  Sap is the fluid substance which flows in the heartwood of the tree and provides nutrients to the tree itself.  Resin flows beneath the bark and protects the tree when it's wounded by boring insects or loses a branch due to storm damage.  Resin flows like syrup and has a distinct piney, sweet smell.  The piney, sweet smell is due to chemicals in the substance known as terpenes.  When you see a photograph of a mountainous area full of trees, and there is a light, misty cloud hanging over the trees - that is due to these aromatic chemicals being released by the conifer trees.  Time and particular strata that the amber lay in for millions of years help those terpenes break down and escape from the resin, forming amber.  Immature amber or copal is a substance in which all the volatile terpenes have not yet left the resin. 

Testing: It's not really difficult to tell real amber from fake plastic or copal.  You can try just a few simple tests: 

1.Copal (immature resin) and plastic fake amber do not hold up to solvents.  Take a few drops of acetone (fingernail polish remover) or alcohol and drip it over the surface of your piece.  If the surface becomes tacky, or the fluid takes on the honey golden color of the substance, you can bet it's not amber.  Amber is not harmed and will not dissolve under these solvents. 

2.Amber does not melt.  It will burn away like incense.  Copal will melt, as will plastic. However, the plastic will release a horrible chemical smell upon burning, while copal may release a smell similar to that of amber.  Amber smells sweet, piney and pleasant when burnt, the very reason it has been used for centuries as incense. 

3.Amber is buoyant in salt water.  That's why it is easy for locals on the Baltic Coast to find it washed up on beaches, especially after storm events. The amber gets stirred up from a layer known as blue earth, which is beneath layers of silt and clay on the ocean floor. To do this test, mix about 1 part salt to 2 parts water and dissolve the salt completely.  Drop your piece into the mixture.  Plastic and copal will drop out, while amber floats.  

Ask Us! If you have any further questions, contact The Amber Gallery.  Several people have contacted us about pieces they own or have found and wonder if it's true amber.  Digital cameras take wonderful photos and if you would like to send us a photo of your piece, just let us know.  Even a regular photo should scan nicely.  We are very interested in where some of these pieces are found and in acquiring more pieces to add to our collection. 
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